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DETAILED ACTION 
Status of Claims 

1. Responsive to the amendment filed 18 September 2007, Claim 1 1s amended 
and claim 8 is canceled. Claims 1-7 are currently under examination. 

Status of Previous Rejections 

2. The amendment to claim 1 requires new grounds for rejection, stated below. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claim 1 Is rejected under 35 U.S.C. 103(a) as being unpatentable over Haller in 
view of ASM Handbook. 

Haller teaches a method for producing a metal formed article comprising the 
steps of burying a formed article comprising a metal In a powder of another metal, and 
forming a powder fonned article (see cols. 1-2, or claim 1). Haller teaches that the step 
comprises heating such that the buried article substantially melts and infiltrates the first 
metal (see cols. 1-2, or claim 1). Haller teaches wherein a space is formed in the region 
where the second metal was, and wherein the powder Is sintered and solidified (see 
cols. 1-2, Figures 1-7, or claim 1). 

Haller does not teach wherein the second metal Is a linear metal having a 
sectional shape with diameters in the range of 50 to 500 pm. 
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However, the changes in the size and shape of the second metal would not 
materially change the results or function of the process. It would have been obvious to 
one of ordinary skill in the art that by using a second material of a linear shape with a 
diameter as claimed, the resulting product would have had a cavity matching the 
second metal component. Applicant is further directed to MPEP 2144.04. 

Haller does not teach wherein the powder formed article is heated to at least a 
melting point of the second metal at a temperature rising rate of 1 kelvin/second or 
more. 

ASM Handbook teaches methods employed by those of ordinary skill in the art 
(see p. 565). ASM Handbook teaches that liquid phase sintering can result in higher 
densification rates and lower sintering temperatures (see p. 565). ASM Handbook 
further teaches that the process of transient liquid phase sintering is highly sensitive to 
processing conditions such as heating rate (see p. 571). It would have been obvious to 
one of ordinary skill in the art at time of invention to have employed the method of Haller 
as stated above, and to optimize the heating rate, because ASM Handbook teaches that 
transient liquid phase sintering is "highly sensitive" to heating rate (see p. 571). 

5. Claims 1, 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Umehara in view of ASM Handbook. 

Umehara teaches a method for producing a metal formed article comprising the 
steps of burying a formed article comprising a metal in a powder of another metal, and 
forming a powder formed article (see cols. 3-6, claim 1). Umehara teaches that the step 
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comprises heating such that the buried article melts and infiltrates the first metal (see 
cols. 3-6, Figs, 7-8, claim 1), Umehara teaches wherein a space is formed in the region 
where the second metal was, and wherein the powder is sintered and solidified (see 
cols, 3-6). 

Umehara further teaches wherein the first metal is copper and the second metal 
is an alloy of tin (see claims 1 and 4). 

Umehara does not explicitly teach wherein the first metal and second metal form 
an alloy. Umehara teaches that the infiltrant provides strengthening and reinforcing of 
the matrix (see col. 7). Thus, the formation of a new alloy coating is inherent in the 
process of Umehara. Applicant is further directed to MPEP §21 12.01, 

Umehara does not teach wherein the second metal is a linear metal having a 
sectional shape with diameters in the range of 50 to 500 pm. 

However, the changes in the size and shape of the second metal would not 
materially change the results or function of the process. It would have been obvious to 
one of ordinary skill in the art that by using a second material of a linear shape with a 
diameter as claimed, the resulting product would have had a cavity matching the 
second metal component. Applicant is further directed to MPEP 2144.04. 

Umehara does not teach wherein the powder formed article is heated to at least 
a melting point of the second metal at a temperature rising rate of 1 kelvin/second or 
more. 

ASM Handbook teaches methods employed by those of ordinary skill in the art 
(see p. 565). ASM Handbook teaches that liquid phase sintering can result in higher 
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densification rates and lower sintering temperatures (see p. 565). ASM Handbook 
further teaches that the process of transient liquid phase sintering is highly sensitive to 
processing conditions such as heating rate (see p. 571). It would have been obvious to 
one of ordinary skill in the art at time of invention to have employed the method of 
Umehara as stated above, and to optimize the heating rate, because ASM Handbook 
teaches that transient liquid phase sintering is "highly sensitive" to heating rate (see p. 
571). 

6. Claims 1, 2, 3 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Park in view of ASM Handbook. 

Park teaches a method for producing a metal formed article comprising the steps 
of burying a formed article comprising a metal in a powder of another metal, and 
forming a powder formed article (see pp. 3-9). Park teaches that the step comprises 
heating such that the buried article melts and infiltrates the first metal (see pp. 3-9). 
Park teaches wherein a space is formed in the region where the second metal was, and 
wherein the powder is sintered and solidified (see pp. 3-9). 

Park further teaches wherein the first metal may be iron and the second metal 
may be aluminum (see p. 4). 

Park further teaches wherein the first metal and second metal form an alloy (see 
pp. 3-9). Park further teaches that the infiltrated metal seals the part (see pp. 3-9), 
meeting the limitation of forming a coating. 
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Park does not teach wherein an intermetallic coating is formed. However, Park 
teaches that when the first metal is iron, and the second metal is copper, an alloy is 
formed (see pp. 3-9). Park teaches that aluminum can be used as the second metal 
(see pp. 3-9). Thus, the formation of a coating composed of an intertmetallic would be 
inherent in the process of using iron as the first metal and aluminum as the second 
metal. Applicant is further directed to MPEP §211 2.01 . 

Park does not teach wherein the second metal is a linear metal having a 
sectional shape with diameters in the range of 50 to 500 |jni- 

However, the changes in the size and shape of the second metal would not 
materially change the results or function of the process. It would have been obvious to 
one of ordinary skill in the art that by using a second material of a linear shape with a 
diameter as claimed, the resulting product would have had a cavity matching the 
second metal component. Applicant is further directed to MPEP 2144.04. 

Park does not teach wherein the powder formed article is heated to at least a 
melting point of the second metal at a temperature rising rate of 1 kelvin/second or 
more. 

ASM Handbook teaches methods employed by those of ordinary skill in the art 
(see p. 565). ASM Handbook teaches that liquid phase sintering can result in higher 
densification rates and lower sintering temperatures (see p. 565). ASM Handbook 
further teaches that the process of transient liquid phase sintering is highly sensitive to 
processing conditions such as heating rate (see p. 571). It would have been obvious to 
one of ordinary skill in the art at time of invention to have employed the method of Park 
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as stated above, and to optimize the heating rate, because ASM Handbook teaches that 
transient liquid phase sintering is "highly sensitive" to heating rate (see p. 571). 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Haller in 
view of ASM Handbook as stated above, further in view of Sachs, 

Haller in view of ASM Handbook is applied to the claim as stated above. Haller 
does not teach wherein the second metal is Si, Haller teaches that other metals may be 
used in the invention (see cols. 3-4). 

Sachs teaches a method of infiltrating a nickel alloy with a reduced melting point 
into a body of sintered nickel (see Abstract). Sachs teaches that this method avoids 
disadvantages in lower melting point infiltrants such as certification issues and corrosion 
issues (see paras. [0001]-[0005]). Sachs further teaches that silicon is added to the 
nickel to achieve the lower melting point (see claim 5, paras. [0006]-[0008]). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to further alter the method of Haller by using nickel as the first metal and a silicon alloy 
as the second metal, as taught by Sachs (cited above), in order to create a part free 
from issues related to a lower melting point infiltrant material, as taught by Sachs (cited 
above). 

8. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Haller in 
view of ASM Handbook as applied to the claims above, further in view of Kawano. 
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Haller in view of ASM Handbook is applied to the claim as stated above. Haller does 
not teach wherein the first metal is Al and the second metal is Zn. Haller teaches that 
other metals may be used in the invention (see cols. 3-4). 

Kawano teaches a method of preparing large size iron parts by powder 
metallurgy including vibratory charging and inclusion of aluminum powder to minimize 
shrinkage (see cols. 7-9). Kawano further teaches that an infiltrating metal is applied, 
which may be zinc (see cols. 10-11, claim 17). Kawano teaches that the surface 
roughness of parts produced in this way is improved (see cols. 1-2). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to further alter the method of Haller by including aluminum powder in the first metal and 
zinc as the infiltrating metal, as taught by Kawano (cited above), in order to improve the 
surface roughness, as taught by Kawano (cited above). 



Response to Arguments 

9. Applicant's arguments filed 18 September 2007 have been fully considered but 
they are not persuasive. 

Applicant argues that ASM Handbook is not applicable to the invention because 
ASM Handbook teaches liquid phase sintering while the instant invention teaches 
infiltration of one metal into another. In response, it has been held that a prior art 
reference must either be in the field of applicant's endeavor or, if not, then be 
reasonably pertinent to the particular problem with which the applicant was concerned,. 
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in order to be relied upon as a basis for rejection of the claimed invention. See In re 
Oetiker. 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). In this case, it would have 
been obvious to one of ordinary skill in the art that liquid phase sintering occurs during 
the infiltration process as claimed, and thus ASM Handbook is applicable. 



Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher Kessler whose telephone number is (571) 
272-6510. The examiner can normally be reached on Mon-Fri, 9-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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TECHriOLOGY CENTH1 1700 



